The impact of low and no-caloric sweeteners on glucose absorption, incretin secretion, and glucose tolerance.
The consumption of non-nutritive, low, or no-calorie sweeteners (LCS) is increasing globally. Previously thought to be physiologically inert, there is a growing body of evidence that LCS not only provide a sweet taste but may also elicit metabolic effects in the gastrointestinal tract. This review provides a brief overview of the chemical and receptor-binding properties and effects on chemosensation of different LCS but focuses on the extent to which LCS stimulates glucose transport, incretin and insulin secretion, and effects on glucose tolerance. Aspartame and sucralose both bind to a similar region of the sweet receptor. For sucralose, the data are contradictory regarding effects on glucose tolerance in humans and may depend on the food or beverage matrix and the duration of administration, as suggested by longer term rodent studies. For aspartame, there are fewer data. On the other hand, acesulfame-potassium (Ace-K) and saccharin have similar binding characteristics to each other but, while Ace-K may increase incretin secretion and glucose responses in humans, there are no data on saccharin except in rats, which show impaired glucose tolerance after chronic administration. Additional research, particularly of the effects of chronic consumption, is needed to provide concrete evidence for beneficial or detrimental effects of LCS on blood glucose regulation in humans.